The intravenous administration of Althesin 50 /d/kg to 9 patients undergoing neurosurgery during general anaesthesia with controlled ventilation resulted in a fall in intracranial pressure (i.c.p.) measured in one lateral ventricle. The extent of the reduction in intracranial pressure was directly proportional to the starting value of pressure. Intracranial pressure gradually returned to control values over 10 min. Blood pressure also fell significantly but the extent of its reduction was not sufficient in itself to account for the change in intracranial pressure. It is postulated that the intracranial pressure fall was the result of a reduction in cerebral blood flow and cerebral blood volume. Althesin would therefore appear to be a satisfactory drug for use in patients with intracranial compression.
The assessment of a new anaesthetic agent which may be employed in patients with intracranial pathology should include an investigation of its effects on intracranial pressure (i.c.p.). Althesin is a new agent, being a mixture of two steroid anaesthetic drugs. As currently formulated it contains 12 mg total steroids/ ml and it has become accepted to express dosage volumetrically. Clarke and associates (1971) have recommended an optimum dose of 50-60 ^1/kg.
Althesin has been shown in animal experiments to produce a fall in carotid artery blood flow with a concomitant fall in intracranial pressure (Pickerodt et al., 1972) . The present study was designed to investigate the effects of the drug on intracranial pressure in patients with intracranial space-occupying lesions.
METHODS
Nine patients are included in the study all of whom were undergoing an elective neurosurgical procedure and who had given informed consent to the investigation. Anaesthesia was induced with a sleep dose of thiopentone in 8 patients, with methohexitone in the other, and maintained with nitrous oxide and oxygen, together with increments of fentanyl. The dose of fentanyl was 0.1 mg in 8 patients and 0.2 mg in the remaining patient. No injection of fentanyl was given closer than 20 min before the Althesin injection. Muscle relaxation was achieved with tubocurarine and intermittent positive pressure ventilation (IPPV) maintained with automatic ventilators. The level of ventilation was adjusted in an attempt to produce normal carbon dioxide tensions. Blood Pco, was measured on arterialized venous blood samples in the first 5 patients and by arterial samples in the other 4 patients. The arterialized venous samples were obtained with ease in 4 of the first 5 patients, but in the fifth there was difficulty in withdrawing blood which led to the use of arterial samples in the remaining 4 patients.
Blood samples were obtained immediately before Althesin injection and at the end of the period of measurement, and in some patients a third sample was taken during the observation period.
After induction of anaesthesia the skin was reflected in the usual way for the planned operation and the first burr hole made. A brain cannula was inserted into one lateral ventricle and surgery was then halted while measurements were made. The mayi'mnm period for which observation continued was 22 min. Control measurements were obtained over at least 5 min, after which Althesin was injected in a dose of 50 /J/kg into a peripheral vein. Measurements of intracranial pressure, blood pressure and heart rate were made every minute for the following 10 min, The brain cannula was subsequently used for the draining of c.s.f. to facilitate surgical exposure of the lesions, as is routine practice in this centre. Intraventricular pressure was measured electrically and recorded continuously. Systolic and diastolic blood pressures were recorded by auscultation in 5 patients, by direct intra-arterial methods in 2 patients, and by oscillotonometry in 2 patients. Mean blood pressure was then calculated as the diastolic pressure plus one-third of the pulse pressure. Unfortunately in 1 patient diastolic blood pressure was not recorded and therefore the mean blood pressures expressed in this paper are available for only 8 of the patients.
RESULTS
The results are summarized in figure 1A , 1B and lc. Changes in intracranial pressure, blood pressure and pulse rate are expressed as change from control value, in the left-hand figures in absolute units of measure- Intracranial pressure fell in every one of the 9 patients; the wide standard error being reflective of the extremely wide range of control pressures, details of which are given in table I. It is interesting to note that patients with preoperative clinical evidence of cerebral compression had higher control values of intracranial pressure than those who lacked such evidence. Figure 2 shows the relationship between the maximum fall and the starting level of intracranial pressure. There appears to be a direct relationship between the absolute value for the maximum fall produced by Althesin and the starting pressure, the line of best fit having a slope of 0.62 and an intercept at zero pressure of +16 mm H,O. At the 10th min intracranial pressure had returned to a value not significantly different from control values.
Blood pressure (expressed as mean) fell in all patients, but in 2 patients was elevated above control values at the end of the 10-min observation period. In the patient in whom mean pressure could not be calculated because of lack of diastolic values, the systolic pressure fell from a control value of 105 mm Hg to one of 85 mm Hg at 2 min.
Pulse rate changes were more variable, 1 patient having a tachycardia of 140 beats/min for 5 rnip and another a bradycardia of 64 beats/min for 3 min. Only the increase at 1 min reaches significance (P<0.05). Blood-gas results are given in table n. Blood carbon dioxide tensions show nonnocapnic values in 6 of the 9 patients; in 1 patient, as already noted (no. 5), great difficulty was experienced in obtaining venous blood and the low Po, for the sample confirmed that this was not "arterialized" venous blood. In the other 2 hypocapnia was inadvenently produced.
DISCUSSION
In this study Althesin produced a fall in intracranial pressure in each of 9 patients of approximately 10-min duration. The likeliest explanation for such a rapid reduction in pressure is a fall in cerebral blood flow and cerebral blood volume. Pickerodt and associates (1972) have demonstrated in animals that this drug does produce such a fall in cerebral blood flow. The fall in intracranial pressure was mirrored in time by the fall in blood pressure. The lowest mean blood pressure recorded, was, however, 63 mm Hg which is above the level at which cerebral blood flow becomes pressure-dependent Since, within this autoregulatory range, cerebral blood flow is independent of blood pressure, it is unlikely that the blood pressure change observed was responsible for the intracranial pressure change.
Opinion in the literature is divided on the effect of Althesin on blood pressure, some workers reporting a fall (Clarke et aL, 1971; Savege et al., 1971) and others an increase (Campbell et al., 1971) . In the present study the fall in blood pressure was accentuated by the inclusion of 2 patients with clinical evidence of hypopituitarism and 1 with metastatic carcinoma. All patients had received tubocurarine and were being ventilated by IPPV, and these factors will have modified the blood pressure changes.
Changes in pulse rate were more variable, 3 patients showing a decrease and 6 an increase. Savege and associates (1971) found in the group of patients quoted above a significant rise in pulse rate, but the difficulty of comparing pulse rate changes at induction with those during established anaesthesia is considerable.
Althesin, like the barbiturates (Wolhnan, Alexander and Cohen, 1967) but unlike ketamine (Gardner, Olson and Lichtiger, 1971 ) and the volatile anaesthetic agents (Fitch and McDowall, 1969) , lowers intracranial pressure in man and the effect is particularly marked when the pressure is elevated. The drug may therefore prove to be useful in neurosurgical anaesthesia as an induction agent, especially in those patients with intracranial compression.
ADDENDUM
Since the completion of the study we have been able to confirm the effects of Althesin at induction of anaesthesia in a few patients who required ventricular cannulation prior to induction.
Four patients comprised this group. Ventricular fluid presure was measured electronically. Blood pressure was measured by oscillotonometry both before the induction of anaesthesia and at 30-sec intervals after the injection of Althesin.
Anaesthesia was induced with Althesin (50 jul/kg). The airway was maintained and supplemental oxygen gfven. A radial arterial sample for Pao,, pH and Paco, was obtained after the 1-min blood pressure reading.
When intraventricular pressure had fallen to its lowest extent intubation was achieved with suxamethonium, and anaesthesia continued as usual. fui directamente proporcional al valor inicial de la presidn. La presi6n intracraneal retorn6 gradualmente a los valores control dentro de un periodo de riempo de 10 minutos. La presi6n arterial tambien descendi6 significativamente, pero el grado de dicha reduction n6 fu£ suficiente por si misma para explicar el cambio en la presi6n intracraneal. Se postula que la disminuci<5n de la presibn intracraneal fu6 resultado de una reducci6n en el flujo y en el volumen sanguineo cerebral. Asi, pues, Althesin parece ser un farmaco satisfactorio para su utilizaci6n en pacientes con compresi6n intracraneal. 
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